Abstract. The growing competition on the international markets means that the importance of enterprise marketing activities is increasing. However, the attention paid to theoretical and practical marketing problems by enterprises is insufficient. This particularly refers to the analysis of marketing strategy effectiveness. It is not clear how marketing affects enterprise performance. To perform this analysis, the quantitative evaluation of enterprise marketing activities is required. Enterprise marketing is a complex multi-faceted phenomenon. Its various aspects are described by multidimensional and often oppositely directed criteria. Therefore, in this case, multicriteria evaluation methods can be successfully used for analysis. The state of the enterprise marketing system is described by sets of criteria. Therefore, the problem of adequate evaluation of their weights arises. Sometimes, it is possible to reduce the number of evaluation criteria by developing their hierarchical system. However, the question arises how the transformation of a single-level system of criteria into the respective multi-level system affects the calculation results.
Introduction
The increasing globalization causes the increase of the competition among enterprises, which should pay more attention to the needs of the markets and the clients. From the perspective of enterprise performance it means the increase of the role of enterprise marketing strategies.
Despite the fact that an enterprise is a basic economic unit of a country, the problems of enterprise marketing are not given due attention both from theoretical and practical perspectives (Banyte et al. 2010) . Therefore, the main principles of establishing marketing departments and services as well as their functions and areas of operation have not been clearly defined yet. The distribution of the functions among the staff members of these departments and services and the systems of their payment are also far from being perfect, etc. The main drawback is, however, the lack of analysis of the effect of the described issues on enterprise performance. Therefore, a theoretical and practical problem, associated with the need for comprehensive analysis of the conditions of successful operation of marketing departments, aimed at increasing their effectiveness, arises (Banyte et al. 2011; Ginevičius, R., Ginevičius, A. 2008; Markovič et al. 2011; Čater et al. 2011; Rutkauskas et al. 2008; Nadiri, Tümer 2010) . One of the major aspects of this problem solution is quantitative evaluation of enterprise marketing system's performance. This could help to determine the effectiveness of marketing expenses, to improve marketing strategies, etc. (Ginevičius, A. 2007; Rutkauskas, Ginevičius, A. 2011; Ginevičius et al. 2011) .
Enterprise marketing is a complex multi-faceted phenomenon. To evaluate its performance quantitatively, various aspects should be formalized, which means that the criteria should be developed and integrated into one generalized quantity. This is not a trivial task because the criteria may be multidimensional and oppositely directed, which implies that the increasing values of some criteria may indicate that the situation is getting better, while the increase of the values of other criteria shows that the situation is worsening. To solve these problems, multicriteria evaluation methods, widely used in recent years, may be applied (Figueira et al. 2005; Ginevičius et al. 2012b; Brauers et al. 2010; Brauers, Zavadskas 2012a Kanapeckiene et al. 2011; Podvezko, Podviezko 2010) .
A major stage of multicriteria evaluation of a complex phenomenon is the development of a set of criteria. If their number is small, a single-level set of criteria may be used because the experts can determine their weights sufficiently accurately. However, some problems arise, when the number of the criteria is large. To reduce this number, a hierarchical criteria system is developed, and the evaluation is made at each hierarchical level, beginning with the lowest level and finishing with the level of the considered phenomenon. In this case, the weights of the elements found at each level should be determined. The question arises about the effect produced on the calculation results by transforming a single-level set of criteria into a hierarchical multilevel set of criteria (Ginevičius, Podvezko 2007) . All these problems are considered in the present article.
Theoretical aspects of quantitative evaluation of enterprise marketing performance effectiveness
Enterprise marketing may be analysed as a complex system because all enterprise departments are involved in its functioning. The analysis of such systems is aimed at determining the opportunities for purposeful changing of their performance, i.e. for ensuring their effective management (Ginevičius 2009 ). This can be achieved only if the performance of a system is quantitatively evaluated. So far, the efforts for its qualitative evaluation have been made. It was considered that the analysis of a system, its parts and their interrelations could be sufficient for its organization, managing and targeting (Jasinavičius 1981; Ginevičius 2009 ). However, it seems that the analysis of this kind can hardly help provide the conditions for the effective system management. If the performance of the system was slightly improved, we would have two (the past and the current) states of its good performance. However, it would not allow us to compare the costs of improving the system's performance and the extent of the improvement made. To achieve this, the above two states of the system should be quantitatively evaluated. Quantitative evaluation of marketing system's performance at an enterprise could help more thoroughly analyse this phenomenon by considering it from various perspectives (Ginevičius 2009 ).
The quantitative evaluation of the performance of a system requires that it should be described by a set of criteria (Ginevičius 2009 ). The selection of the criteria is not a trivial task because a marketing enterprise system is multifaceted. All these facets should be transformed to criteria. For this purpose, systems should be classified, i.e. grouped according to their general features. The analysis of the literature on the problem shows that there is a great number of various classifications. This variation can be explained by the fact that different system's characteristics are used for classification, e.g. the nature of the system, its management, the kind of relationships between the constituent elements, general system's characteristics, the relations with the target, complexity, changeability, implementation, the relations with the environment, mathematical models used for system's description, physical and other characteristics, organisation level, etc. This variety shows that each author, basing himself on a particular set of criteria, may offer a particular classification. Then, a question arises if a uniform, widely accepted classification is needed, or the current situation with a great variety of classifications is quite satisfying. The answer depends on the targets of the systems' classification. Everything, associated with the systems' analysis, is aimed at getting a deeper insight into them for achieving their better management. Since the considered systems are large and complex, researchers have not developed a comprehensive methodology of their analysis. As a result, one of the important aspects, such as size, target, nature, relations with the environment, etc. is usually taken for the analysis of the systems by a particular researcher according to his choice. Thus, the classification of the systems based on various characteristics provides the possibility to choose one, which is most suitable from the considered problem perspective.
In the present investigation, the classification is made into real (material) and theoretical (abstract) systems. The first ones are the phenomena of inorganic nature (physical, geological, chemical, etc.) , while biological, social, economic and other systems of the second group are natural. Theoretical (abstract) systems include hypotheses, theories, formalized models, etc. In other words, they present the information and knowledge about the possibilities and methods of reflecting real (material) systems.
The above classification of the considered systems is relevant for evaluation of their performance (state). This becomes evident, when the relations between the real (material) and theoretical (abstract) systems are considered. In fact, the latter are derived from the former, which means that theoretical (abstract) systems are, as mentioned above, intended for reflecting real (material) systems (Ginevičius 2009 ). Theoretical (abstract) systems, according to their nature, are formalized real (material) systems' models.
The marketing activities of an enterprise are referred to socioeconomic systems because they integrate some materials, tools, information, etc., as well as such social elements as people. Therefore, they are large and complicated systems, which can be perceived through the study of their various aspects and attributes. It follows that the criteria interrelated as the system's elements, describing these aspects in a theoretical (abstract) model, reflect real (material) systems (Ginevičius 2006 (Ginevičius , 2007b . A more thorough analysis shows that this relationship is not so simple and depends on the size of the system. When a system is small and, therefore, less complicated, a few criteria, directly interrelated and reflecting some particular system's aspects, may be used to describe it (Ginevičius 2007b) . The situation, however, is different with large systems. Their performance is described by a great number of criteria, while their interrelations or the reflection of some particular system's aspects may be indirect. Sometimes, it is hardly possible to determine all these relationships or the reflection of the system's aspects. A good example is economic and social development of the state regions, which is described by about 200 criteria (Counties of Lithuania… 2009). Some of these criteria are hardly comparable. For example, crime, birth rate, area under crops, etc. Moreover, it is hardly possible to determine their effect on the economic and social development of a region (Brauers et al. 2010; Ginevičius, Podvezko 2007 , 2008 . Therefore, it may be concluded that it is very difficult to determine the interrelationship between the criteria describing large complicated systems and their mutual influence. Then, the question arises if this situation does not conflict with the theoretical statement that all elements of the system are interrelated. One more question is as follows: how is it possible to generate a set of criteria, reflecting system's performance?
To answer this question, the available definitions of a system should be considered. These definitions are plentiful, but we will rely on this one: a system is the structured whole of interacting elements (Ginevičius 2009 ). The concept of 'the whole' singles out a set of criteria from the environment, thereby delimiting the system, while the concept of 'structured' implies that the elements of the system are arranged hierarchically (in order of ranks), based on their interaction, which helps them to strive for the general aim of the system. A socioeconomic system is large and complicated, therefore, the main goal is grouping the criteria describing its performance according to some particular characteristics, rather than searching for their interrelationships (Ginevičius 2007a) . In other words, sets of criteria, reflecting various aspects of a system are formed. This step and the underlying logic follow the idea that the weaker a particular criterion reflects a particular aspect of a system, the further it is from it. It makes us believe that, in this case, the criterion is closer to another aspect, which it reflects. In the case, when it is not close to any system's aspect, it itself reflects some particular system's aspect.
Particular criteria, as well as their sets, do not reflect the performance of a system in the same way. It follows that a set of criteria, describing a complex system, e.g. a socioeconomic system, cannot be of the same level. Different significance of the sets of criteria leads to the formation of their hierarchical structure (Ginevičius 2007a) .
The arrangement of the criteria describing a socioeconomic system hierarchically helps to explain the mechanism of their interaction. The description of various system's aspects by particular criteria results in the situation, when the criteria belonging to the same set or group are directly interdependent, while the criteria of a set, describing another system's aspects are connected only indirectly via the values, aggregating the values of the criteria sets. The latter, in their turn, may be interrelated both directly and indirectly.
Developing a set of criteria, describing enterprise marketing activities
The development of a set of criteria, describing enterprise marketing activities, is based on the above considerations.
It is believed that a set of criteria is adequate, when all the included criteria reflect the essential aspects of the system. However, the set of criteria should be limited, otherwise, the evaluation could be imprecise or impossible due to a very large number of criteria. Enterprise marketing is described by ten criteria, which is too much for evaluation. It follows that the number of the criteria should be decreased. This may be achieved in several ways. The first way is to exclude some criteria from the set, leaving only the most significant ones. This may be performed by experts or by using the methods of mathematical statistics (Ginevičius et al. 2012a) . However, in this case, a danger of excluding the essential criteria, thereby reducing the evaluation accuracy, arises. It is known that the reduction of the number of the criteria may be achieved by their integration with others, rather than by exclusion. In this way, the criteria will be more complex and more widely describe the particular system's aspects. However, new problems arise: the first one, associated with the accuracy of the evaluation of aggregated criterion significance and the second one, connected with accurate determination of the value of this type of criterion.
A different approach to reducing the number of simultaneously evaluated criteria is based on forming their hierarchical structure, based on the above-described principles. In this case, not only the levels of the above structure, but sets of the related criteria found at various levels, will be separately evaluated.
The analysis of the literature on the problem reveals various approaches to the model of marketing activities and functions. Some researchers suggest including four elements in it, such as product, price, promotion and place, while others offer seven elements, adding people, processes and physical properties to the already mentioned ones. There are also researchers, suggesting a three-element model, including clients, competitors and company, or a four-element, but different model, including clients, competitors, capacities and company. A five-element model, based on value, realization, volumes, variety and effectiveness, is also offered. In general, up to thirty elements are suggested to be included into the description of enterprise marketing activities. However, in most cases, the 4P marketing model (including product, price, promotion and place), successfully used by the most of production and service providing companies in Eastern Europe, is considered to be best-responding to the main business challenges (Goi 2009; Ginevičius et al. 2012a; Yudelson 1999) . Now, it is necessary to determine the criteria, describing its elements taking the above 4P marketing model as a basis. The set of these criteria was defined, based on the analysis of the related works and expert evaluation. As a result, a hierarchical set of criteria, describing enterprise marketing activities, which is presented in Figure 1 , was obtained.
Multicriteria evaluation of enterprise marketing activities
As shown in Figure 1 , quantitative evaluation of enterprise marketing activities is based on the use of 27 criteria, grouped into 4 sets. To get a general view, all the criteria should be aggregated into a single value. This is not a simple task because, usually, the criteria are expressed in various dimensions. Moreover, they may change in opposite directions, implying that the increase of the values of some criteria means that the situation is getting better, while for other criteria it shows that the situation is getting worse. To solve these problems, multicriteria evaluation methods should be used.
Multicriteria evaluation is usually aimed at arranging the available alternatives in the order of preference (ranking). It helps, for example, to choose the best building construction project, to rank the state regions according to their economic and social development level, etc. Normalization methods of multidimensional criteria also serve this purpose. The normalized dimensionless criteria values can, for example, be obtained by dividing the j-th criterion value by the sum of its values for all the alternatives of the considered object or phenomenon. In this case, the normalized value of the j-th criterion of a particular alternative is influenced by the same values of other alternatives. However, the task of the present investigation is quantitative evaluation of marketing activities of a particular enterprise. This should allow us to compare its expenses on quality improvement with the result obtained. The main problem to be solved is the normalization of multidimensional values, i.e. making them comparable.
The considered novel approach to multicriteria evaluation and the respective methodology, called AID, were developed and presented in Ginevičius (2008) . The suggested methods were used in solving various problems Ginevičius et al. 2012c ).
In the case considered in the present paper, the problem of multicriteria evaluation is simplified because all the criteria are expressed in the same dimension (points) and change in the same direction (see Fig. 1 ). This means that normalization is not even needed.
Another problem arising in quantitative evaluation of marketing activities is associated with the methods of using a hierarchical set of criteria for this purpose. In the case of evaluation based on a single-level set of criteria, experts should determine the weights of 27 criteria simultaneously. Taking into account that the sum of the weights is equal to unity, it is clear that it is hardly possible to determine the weights of the considered number of criteria accurately.
As mentioned above, rearranging a single-level set of criteria into a hierarchical structure helps to reduce the number of simultaneously evaluated criteria. As shown in Figure 1 , the experts should make five evaluations of the criteria weights, including the elements Enterprise marketing system R. Ginevičius et al. Quantitative evaluation of enterprise marketing activities of a marketing mix (i.e. product, price, promotion and place) and the criteria describing them: 8 criteria of product, 7 criteria of price, 7 criteria of promotion and 5 criteria of place. As mentioned in the related works, experts can accurately evaluate the weights of about 12 criteria (Ginevičius, R. 2011) . As shown in Figure 1 , this condition is satisfied.
Since the weights of criteria are evaluated by experts, the consistency of their estimates should be checked. It is usually performed by using the concordance coefficient W and Pearson correlation coefficient χ 2 (Kendall 1970; Podvezko 2007) . The results obtained by determining the consistency of experts' judgements are presented in Table 1 . As shown in Table 1 , experts' judgements are consistent in all four cases.
In the same way, the consistency of the experts' estimates of the weights of the criteria, describing the marketing mix elements, was checked. The evaluation results of the weights of all hierarchical system's elements given in Figure 1 are shown in Table 2 .
The values of the criteria presented in Table 2 were determined by experts against the 100-point scale.
The mean values of all experts' estimates were taken for further calculation, when their consistency had been determined.
Given the weights and the values of both the elements of the marketing mix and the criteria describing them, multicriteria evaluation of the effectiveness of enterprise marketing activities may be performed. This was made by using the method SAW (Podvezko 2011) as follows:
where K is the value obtained in multicriteria evaluation of the marketing mix; w i is the weight of the i-th marketing mix element; K i is the value of the i-th marketing mix element.
Multicriteria evaluation of the i-th marketing mix element was performed as follows:
where w ik is the weight of the k-th criterion of the i-th marketing mix element; r ik is the value of the k-th criterion.
The results of this evaluation are given in Table 3 . As shown in Table 3 , the highest estimate value is given to product. Then follow promotion, product and place.
5. The effect of the structure of the criteria set describing enterprise marketing activities on multicriteria evaluation results
As mentioned above, until now, multicriteria evaluation has been based on a singlelevel, i.e. non-structured set of criteria. In this paper, multicriteria evaluation relies on a hierarchically structured set of criteria. The question arises about the influence of the structure of the criteria set on the results obtained in multicriteria evaluation. To answer this question, some additional multicriteria evaluation, based on the formula given below, was performed:
where K is the value obtained in multicriteria evaluation of enterprise marketing activities, when the criteria set is non-structured; w i is the weight of the i-th enterprise marketing mix; r i is its value.
As shown in formula 3, the evaluation was based not on 27 criteria, describing various elements of the marketing mix, but the four elements themselves (n = 4). This was made because experts could not determine the weights of so many criteria.
The value obtained in multicriteria evaluation of four marketing system's elements is equal to 72.04. The value obtained in multicriteria evaluation based on the hierarchically structured set of criteria is equal to 62.3. Now, the results obtained in multicriteria evaluation based on a single-level and hierarchically structured sets of criteria may be compared. One can see that the difference makes about 10%. Therefore, it may be assumed that more detailed classification of enterprise marketing aspects can help better describe its performance. It also follows that multicriteria evaluation based on hierarchically structured set of criteria is more accurate.
Conclusions
1. Since marketing activities of an enterprise are described by a large set of criteria, accurate evaluation of their weights presents some difficulties for experts. To solve this problem, the transformation of a single-level set of criteria into a hierarchical structure should be made.
2. A set of criteria describing the performance (or state) of enterprise marketing system is based on four elements (the so-called 4P model), including product, price, promotion and place (distribution). Making a list of the criteria, describing each of these elements, a hierarchical system of the criteria describing marketing activities of an enterprise can be obtained.
The performed multicriteria evaluation of enterprise marketing activities, based on the use of both single-and multi-level (hierarchical) sets of criteria, yielded different results.
The differences make about 10 per cent. It is reasonable to assume that more detailed classification of the criteria, describing enterprise marketing activities, which is aimed at developing their hierarchical system, helps to get a more clear view of the situation.
